Objective: This study aimed to explore gender differences in the correlates of loneliness among Japanese persons aged 50-70. Methods: Logistic regression models were estimated on cross-sectional Japanese Generations and Gender Survey data of 4057 persons aged 50-70. Loneliness was measured as having a score of 2 or higher on the shortened De Jong Gierveld loneliness scale. Results: For more than half of the respondents, De Jong Gierveld loneliness scores exceeded the threshold of 2. Loneliness was more prevalent among men than among women. Living without a spouse or partner was more strongly associated with loneliness for men than for women. Childlessness was more strongly associated with loneliness for women than for men. Conclusion: A large proportion of Japanese people between 50 and 70, particularly men, are lonely. Programs aimed at reducing loneliness should acknowledge that antecedents of loneliness differ between women and men.
Introduction
With more than a quarter of its inhabitants aged 65 or older [1] , Japan is a so-called super-ageing society. Population ageing is not restricted to rural areas, but also taking place in urban areas [2] . Given the large and rapidly growing share of older persons among its population, a key challenge facing Japan is to keep older Japanese healthy and independent [3] . This makes loneliness a relevant issue, as it is a known risk factor for physical and mental illness in later life [4] .
Antecedents of loneliness, that is the unpleasant experience of a discrepancy between one's actual and one's desired personal network of relationships [5] , vary across countries [6, 7] . The aim of this brief report was to shed light on the correlates of loneliness among persons aged 50-70 in the particular context of Japan and specifically on differences between men and women.
Kikuzawa has argued that Japanese older persons tend to mainly be involved in roles related to work and family [8] .
Compared to Americans, they are less focused on the community. The extent to which this is the case may, however, differ between men and women. Although a substantial proportion of the Japanese population nowadays hold relatively gender-egalitarian views [9] , Japan remains a highly genderasymmetric country, particularly with regard to economic participation and opportunity [10] . Oshio argued that Japanese men may therefore be more likely than women to restrict their roles to those related to work and family [11] .
Consistent with Oshio's reasoning, Kikuzawa's study showed that men considered themselves someone's friend less often than did women [8] . Antonucci and colleagues did not find differences between older Japanese men and women with regard to the size of their social networks, but within these social networks, women had more people who they felt close to than did men. This gender difference was not found in the other countries included in their study: the United States, Germany and France [12] . Oshio suggested that Japanese men's restricted social networks might make their well-being more sensitive than women's to their family situation [11] . Japanese men's presumed greater sensitivity to their family situation may explain why family related factors, most notably the presence of a spouse or partner, have been found to be more strongly linked to life satisfaction [11] , emotional well-being [13] and depression [14, 15] for men than for women. This study explored whether similar gender differences exist in the correlates of loneliness among Japanese persons aged 50-70.
Methods

Study sample
This report draws on cross-sectional data from the first wave of the Japanese version of the Generations and Gender Survey (GGS) (for more information, see www. ggp-i.org). The Japanese GGS is a mailout survey about family and daily life conditions funded by the Japanese Ministry of Health, Labour and Welfare. Although multiple waves of data were collected, only Wave 1 data are currently publicly available. Wave 1 data were collected in 2005 among a national two-stage stratified probability sample of Japanese men and women aged 18-70. The response rate was 60 per cent (n = 9074). The analyses presented here were restricted to respondents who were between 50 and 70 years old at the time of data collection (n = 4272). List-wise deletion of respondents with missing values on any variables of interest resulted in a final sample of n = 4057. Given that this study is a secondary analysis of anonymised public release data, no ethical approval was required.
Measures
Loneliness was measured using the shortened version of the De Jong Gierveld loneliness scale [16] , which produces scores ranging from 0 (not lonely) to 6 (intensely lonely). As has been done in earlier studies [17, 18] , the loneliness scores, which were not normally distributed, were dichotomised. Respondents with a score of 2 or higher were coded as being lonely.
Several known socio-demographic predictors of late-life loneliness in contexts other than Japan [6, 7, [17] [18] [19] [20] were included in the model. Four age categories were distinguished as follows: 50-54, 55-59, 60-64 and 65-70. A range of dichotomous variables captured whether or not the respondent was living with a spouse or partner, was childless, had a coresident child, listed 'employed or selfemployed' as main activity status, rather than one of the alternative statuses, for example 'retired'. The respondent's number of siblings was centred so that a value of 0 corresponded with having two siblings. Three levels of educational attainment were distinguished as follows: (i) low (no more than high school); (ii) intermediate (vocational or junior college); and (iii) high (at least 4-year college). A categorical variable was included to distinguish respondents who rated their health as: (i) 'very good'; (ii) 'good'; and (iii) 'less than good'. With regard to the level of urbanisation of the respondent's place of residence: (i) major cities (Tokyo, Yokohama, Kawasaki, Kyoto, Chiba, Osaka and Kitakyushu); (ii) other cities; and (iii) rural areas were distinguished.
Statistical analysis
Logistic regression was used to estimate correlates of loneliness. In addition to a pooled model, separate models for men and women were estimated. To assess whether coefficient estimates differed between men and women, an additional pooled model was estimated that through the inclusion of a range of interaction terms allowed the slopes of all independent variables to vary as a function of gender. Weighting was applied to adjust for selective non-response.
Results
Descriptive statistics are presented in Table 1 . For more than half of the respondents, De Jong Gierveld loneliness scores exceeded the threshold of 2. The prevalence of loneliness was markedly higher among men than among women. A chi-squared test indicated that this difference was statistically significant (v 2 (1) = 54.9, P < 0.001). Table 2 provides an overview of the results of the multivariate analyses. The pooled regression model indicated that women were less likely to be lonely than men, even when a broad range of socio-demographic characteristics were controlled for. Furthermore, living with a spouse or partner and being 60-64 years old, as opposed to 50-54, were associated with a lower risk of loneliness. Childless persons were more likely than parents to be lonely. Persons who rated their health as 'good' or 'less than good' were more likely to be lonely than their counterparts who rated their health as 'very good'. The difference between 'less than good' and 'good', but not 'very good', health was statistically significant as well (Db: 0.39, P < 0.05). Loneliness was less likely for the highly educated than for those with low educational attainment. Persons living in non-major cities were more likely to be lonely than their counterparts living in rural areas. None of the other characteristics included in the pooled model were significantly associated with the odds of being lonely.
In the women-only model, no effect of living with a spouse or partner was found. The model indicated that childless women were more likely than mothers to be lonely. Women aged 60-64 years old were less likely to be lonely than women aged 50-54. Women with 'good' or 'less than good' self-rated health were more likely to be lonely than women with 'very good' self-rated health. Loneliness was less likely for women with intermediate levels of educational attainment than for lower educated women. None of the other characteristics included in the model were significantly associated with the odds of being lonely for women.
For men, living with a spouse or partner was associated with a substantially lower risk of loneliness. No effect of childlessness was found. Men with 'less than good' or 'good' self-rated health were more likely to be lonely than were their counterparts with 'very good' self-rated health. The difference between 'less than good' and 'good', but not 'very good', self-rated health was significant as well (Db: 0.67, P < 0.01). Higher educated men were less likely than lower educated men to be lonely. Furthermore, loneliness was more likely for men living in non-major cities than for men living in rural areas. None of the other characteristics included in the model were significantly associated with the odds of being lonely for men.
The differences between coefficient estimates for women and those for men and the standard errors of these differences are presented in the final two columns of Table 2 . Living with a spouse or partner was significantly more protective against loneliness for men than for women. Childlessness was, in turn, more strongly linked to loneliness for women than for men. Furthermore, the increased loneliness risk associated with living in non-major cities as opposed to rural areas was stronger for men than for women. None of the other coefficient estimates differed significantly between men and women.
Discussion
The current study showed that a large proportion of Japanese people between 50 and 70 are lonely, operationalised as having a score of 2 or higher on the shortened De Jong Gierveld loneliness scale. Studies using a similar measure of loneliness showed considerably lower rates among persons in the 50-64 and 65-80 age ranges in Norway [17] , but roughly comparable rates among non-institutionalised Spanish older persons [18] . The risk of loneliness was, overall, smaller for Japanese women aged 50-70 than for their male counterparts. This is somewhat remarkable, because studies conducted in other parts of the world typically found that loneliness was more prevalent among women than among men [19] . However, Prieto-Flores and colleagues also found that older women in Spain were less likely to be lonely than were older men [18] .
Drawing on earlier research on the well-being of older Japanese persons, family factors were expected to be more strongly linked to loneliness for men than for women. Consistent with these expectations, the increased loneliness risk associated with the absence of a spouse or partner was stronger for men than for women. The link between childlessness and loneliness was, however, stronger for women than for men. This seems consistent with the finding of Arai and colleagues that depressed mood was less likely for Japanese older women, but not for men, if they had frequent contact with children and/or grandchildren [21] . The findings presented here thus provide only partial support for Oshio's suggestion that men's well-being is more sensitive than women's to the family situation. Given its cross-sectional design, the current study does not allow any causality to be inferred.
Conclusion
In the context of Japan, programs aimed at reducing loneliness need to acknowledge that loneliness is more prevalent among Japanese men aged 50-70 than among Japanese women in this age range and that antecedents of loneliness vary by gender. Most notably, the absence of a spouse or partner is more strongly linked to loneliness for men than for women, whereas childlessness is more strongly linked to loneliness for women than for men.
